I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

*U*reteropelvic junction obstruction (UPJO) and vesicoureteric reflux (VUR) are the most common pathological conditions in pediatric urology, with 9%--14% of patients with UPJO likely to have concomitant VUR.\[[@ref1][@ref2][@ref3]\] Whether the coexistence is a random event, attributable to a single developmental abnormality or due to ureteral kinking and inflammation caused by VUR has not yet been established.\[[@ref3]\] Children may present years after a successful pyeloplasty, with urinary tract infection (UTI) and deteriorating renal function due to missed reflux. A diagnostic dilemma exists in casting a net wide enough to identify all cases with associated VUR while avoiding the unpleasant effects of a voiding cystourethrogram (VCUG) in those without the association.\[[@ref4][@ref5][@ref6][@ref7]\] There is also a debate as to which of them should be treated first.

The purpose of this study was to assess the prevalence of VUR in all patients diagnosed with UPJO over a 2-year study period and to study the effect of ipsilateral VUR on drainage and differential renal function (DRF) at 3 months and 1 year after the pyeloplasty.

M[ATERIALS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
=================================================

A prospective study was conducted in the Pediatric Surgery department of a tertiary care center from March 2014 to August 2016 of consecutive children, aged between 0 and 12 years diagnosed with UPJO to specifically assess the presence of associated VUR and its implications on the outcome. Approval was taken from the Institute Ethics Committee before the start of the study (1TRG/PG-2014/16137-63).

All patients initially underwent ultrasonography (USG) of kidney, ureter, bladder (KUB) region, blood urea and serum creatinine measurement and urine culture and sensitivity (C and S).

The UPJO was defined by an obstructive drainage pattern on renal dynamic scan using ethylene dicysteine (EC) with a draining per-urethral catheter. Lasix was given at the start of the study. If the renal function tests were normal, the diagnosis was further confirmed by an intravenous urography (IVU) with a draining per-urethral catheter. Retention of contrast in the pelvicalyceal system in the post-lasix 20-min film was considered as UPJO. Use of a draining urinary catheter for EC scan and IVU helped to confirm UPJO in the presence of VUR, especially Grade 3--5. All patients also underwent VCUG in the filling and voiding phase preoperatively. Radiological features of bladder outlet obstruction, for example, posterior urethral valves, and neurogenic bladder, especially in patients with bilateral VUR were carefully looked for on the VCUG as well as by history and clinical examination and ruled out. VUR was graded as per the International study classification.\[[@ref8]\]

Patients who had previously undergone pyeloplasty or intervention for VUR and those with other associated urological problems were excluded from the study. The remaining patients were divided into two groups as follows: Group 1: patients with UPJO alone and Group 2: patients with UPJO and associated VUR.

Informed consent was taken from the parents for pyeloplasty and the requirement for preoperative VCUG. All the patients underwent open modified Anderson Hynes pyeloplasty through an anterolateral retroperitoneal approach. Double J (DJ) stent placed at the time of pyeloplasty was removed 2--3 weeks later under short general anesthesia as a day care procedure. Patients were discharged 2 days after the pyeloplasty on uroprophylaxis (oral amoxycillin; 10 mg/kg hs) until DJ stent removal in Group 1 or until advised to stop in Group 2. Parents were advised to maintain preputial hygiene as we have no routine policy of performing circumcision in boys with VUR. Urine C & S was repeated after DJ stent removal.

Postoperatively, renal function and drainage were assessed by diuretic renogram (EC scan) and IVU after 3 months with draining catheter *in situ*. The EC scan was repeated 1 year after surgery. Subsequently, only USG KUB was performed on a yearly basis.

Some general guidelines were followed in the management of VUR. In asymptomatic VUR of any grade in infants and Grade I--II VUR in children \>1 year age, initial conservative management with uroprophylaxis was preferred, and VCUG repeated at 1-year follow-up. Patients with high-grade VUR, recurrent UTI, and/or a single functioning system were advised early endoscopic dextranomer injection or ureteric reimplantation 3--6 months after the pyeloplasty. VCUG was repeated 3 months later to confirm resolution of VUR. Dimercaptosuccinic acid (DMSA) scan was performed in Group 2 patients preoperatively and 1 year after pyeloplasty. Renal scar was defined as the presence of persistent photopenia.

Successful pyeloplasty was defined as resolution of preoperative symptoms, nonobstructive drainage pattern and improvement or maintenance in function on renal dynamic scan and IVU. The stable function was defined as DRF ±5% compared to preoperative values with values above or below that considered as improvement or deterioration. The drainage on renal dynamic scan was defined as follows: unobstructed drainage (UOD): significant clearance by the end of the dynamic study and minimal retention at 3 h; slow UOD: Significant retention with moderate tracer clearance by the end of the dynamic study and minimal retention at the end of 3 h; and delayed drainage: significant retention with moderate tracer clearance by the end of the dynamic study with moderate tracer retention at 3 h.

A scoring system created by us was used to assess function and drainage on IVU \[[Table 1](#T1){ref-type="table"}\]. After an initial plain film, nonionic contrast solution was given as intravenous bolus. The first film was routinely taken at 7 min followed by films at 15 min, 30 min, 1 h, 2 h and occasionally at 4 h. Intravenous lasix was then given and the films taken after 5, 10, and 20 min.

###### 

Assessment and grading of renal function and drainage on intravenous urography

  Score   Function (time at which renal uptake was seen for the first time after contrast injection)   Drainage (time till which contrast persisted in the kidney)
  ------- -------------------------------------------------------------------------------------------- -------------------------------------------------------------
  0       Nonvisualized kidney                                                                         Nonvisualized kidney
  1       Rim sign, at 4 h or postlasix 20 min                                                         20-min postlasix
  2       2-4 h or postlasix 10 min                                                                    10-min postlasix
  3       1-2 h                                                                                        2-h or 5-min postlasix
  4       30 min                                                                                       \-
  5       15 min                                                                                       \-
  6       7 min                                                                                        \-

Patients were followed up in the outpatients on a regular basis and only those with at least 1-year follow-up were analyzed.

Statistical analysis {#sec2-1}
--------------------

Discrete categorical data were presented as *n* (%). Continuous data were written either in the form of its mean and standard deviation or as median and interquartile range. The normality of quantitative data was checked by measures of Kolmogorov--Smirnov tests of normality. For skewed data or ordered categorical data, nonparameteric Mann--Whitney U-test was used for statistical analysis of two groups. For normally distributed data, Student *t*-test and for categorical data, comparisons were made by Pearson Chi-square test or Fisher\'s exact test. Intergroup and intragroup comparison of drainage was performed with Chi-square test. All the statistical tests were two-sided and were performed at a significance level of α = 0.05. The analysis was conducted using Statistical software SPSS version 22.0, (IBM Corporation, Armonk, New York, USA).

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

A total of 173 patients were investigated for UPJO during the study period. Those with crossing vessel (n=13), previous pyeloplasty elsewhere (n=8), associated vesico-ureteric junction obstruction (n=2), urogenital sinus (n=1), and duplex system (n=3) were excluded. Four patients with papery thin parenchyma and DRF \<5% required nephrectomy. Another 7 patients were excluded as they were considered to have only VUR and not UPJO after repeated investigations.

The final analysis was performed in 135 patients who satisfied the eligibility criteria \[[Table 2](#T2){ref-type="table"}\]. The prevalence of VUR was 25.9% (35/135) in the study group and 33.3% (31/93) in children aged ≤1 year.

###### 

Demographic details of patients in Group 1 and 2

  Age                                                                                Group 1 (only UPJO)                           Group 2 (UPJO with ipsilateral VUR)                                                                                     
  ---------------------------------------------------------------------------------- --------------------------------------------- ------------------------------------------ ------------------------------- ------------ ------------------------------- -----------------------------
  Number of patients (%)                                                             100                                           62 (62)                                    38 (38)                         35           31 (89)                         4 (11)
  Male: female ratio                                                                 5.6:1                                                                                                                    6:1                                          
  Age range (mean±SD)                                                                                                              9 days - 12 months (5.4 months±3.12)       2-12 years (5.45 years±3.138)                2-12 months (4.86 months±2.4)   2-6 years (3.5 years±1.732)
  Bilateral UPJO (%)                                                                 15 (15)                                       12                                         3                               2 (5.7)      2                               0
  Single kidney (%)                                                                  6 (6)                                         5                                          1                               2 (5.7)      2                               0
  Unilateral UPJO: Left/right                                                        85:53/32                                                                                                                 33:21/12                                     
  Presentation (%)                                                                                                                                                                                                                                         
  AND                                                                                60 (60)                                       48 (77.4)                                  12                              28 (80)      26 (83.8)                       2
  Incidental                                                                         2 (2)                                         2 (3.2)                                    0                               2 (5.71)     1                               1
  UTI                                                                                31 (31)                                       20 (32.3)                                  11                              15 (42.85)   12 (38.7)                       3
  Palpable mass                                                                      13 (13)                                       9 (14.5)                                   4                               3 (8.57)     2 (6.4)                         1
  Pain                                                                               17 (17)                                       0                                          17                              2 (5.71)     2 (6.4)                         0
  Urinary complaints (poor stream, dribbling, incontinence with no documented UTI)   4 (4)                                         2/0/0                                      0/1/1                           0            0                               0
  Renal pelvis antero-posterior diameter on USG                                      1.1-11 cm (mean 3.48±1.78 cm) (median 3 cm)   1.5-8.4 cm (mean 3.4±2.11) (median 3 cm)                                                                                
  PCN (%)                                                                            17 (17)                                       12 (including 2 bilateral)                 5                               4 (11.4)     2                               2

AND: Antenatal diagnosis, PCN: Percutaneous nephrostomy, UPJO: Ureteropelvic junction obstruction, USG: Ultrasonography, UTI: Urinary tract infection, VUR: Vesicoureteric reflux, SD: Standard deviation

The number of infants in Group 2 was statistically highly significant (*P* = 0.003). The mean age of presentation above 1 year age was lesser in Group 2, but not statistically significant (*P* = 0.2234) \[[Table 2](#T2){ref-type="table"}\].

All except 7 in Group 1 and 2 in Group 2 had normal renal function tests. The blood urea was 26.357 ± 22.699 mg/dL, (8--142 mg/dL) (median 21 mg/dL) in Group 1 and 21.022 ± 13.69 mg/dL (5--80 mg/dL) (median 15 mg/dL) in Group 2. The serum creatinine levels were 0.528 ± 0.527 mg/dL (0.1--4.8 mg/dL), (median 0.4 mg/dL) in Group 1 and 0.422 ± 0.279 mg/dL (0.1--1.8 mg/dL), (median 0.4 mg/dL) in Group 2. One patient in Group 1 had hypertension and another presented with renal rickets.

On USG, the parenchyma was grossly thin in 70/100 (70%) in Group 1 and 23/35 (65.7%) in group 2. In children \>1 year, the preoperative DRF was significantly reduced in Group 2 patients (*P* = 0.007) \[[Table 3](#T3){ref-type="table"}\]. Preoperative IVU did not show any statistically significant difference in the function (*P* = 0.785) or drainage (0.919) between both groups.

###### 

Comparison of pre- and post-operative differential renal function between the two groups

                              Group 1               Group 2                                                                                 
  --------------------------- --------------------- --------------------- --------------------- --------------------- --------------------- --------------------
  Number of patients (%)      100                   62 (62)               38 (38)               35                    31 (89)               4 (11)
  Number of units             115                   74                    41                    37                    33                    4
  Number of units studied\*   *n*=79                *n*=45                *n*=34                *n*=31                *n*=27                *n*=4
  Preoperative DRF            36.84±12.44 (5-60)    36.23±14.76 (5--60)   37.61±10.51 (13-54)   36.12±13.12 (10-55)   38.45±4.96 (10-55)    22±8.67 (12-33)
  *P*                                                                                           0.849                 0.483                 0.007\*\*
  Postoperative DRF\*,^\#^    *n*=76                *n*=45                *n*=31                *n*=31                *n*=27                *n*=4
  3 months                    40.67±11.12 (11-57)   39.26±12.87 (11-57)   42.26±8.67 (21-55)    37.96±12.75 (11-55)   40.36±12.43 (11-55)   23±5.16 (17-29)
  1 year                      39.83±9.46 (13-52)    39.38±11.96 (13-52)   40.17±7.41 (27-51)    37.77±12.4 (15-53)    39.93±11.93 (15-53)   26.67±9.29 (16-33)

\*Excluding bilateral ureteropelvic junction obstruction and single kidney, \*\*Highly significant, ^\#^Excluding lost to follow-up. DRF: Differential renal function

Narrow adynamic segment of the ureter at the UPJ was confirmed in all the patients during pyeloplasty. There were no intra-operative or immediate postoperative complications, and the DJ stent was removed uneventfully in all, 2--3 weeks after surgery.

Pre-operative abnormal blood urea and serum creatinine levels normalized after surgery. Although there was a mean increase in DRF in both groups, it was not considered significant as it was within 5% range \[[Table 3](#T3){ref-type="table"}\]. IVU showed statistically significant improvement in function (Group 1, *P* = 0.000, Group 2: *P* =0.003) and drainage (Group 1, *P* = 0.00, Group 2: *P* =0.001).

There was a statistically significant improvement in drainage in Group 1 (*P* = 0.015) compared to Group 2 on EC scan \[[Table 4](#T4){ref-type="table"}\]. This was specifically seen in infants (*P* = 0.043) but not in older children. On IVU drainage at 3 months postoperative, 18.7% units had a score of 1, 12.5% a score of 2, and 68.8% a score of 3 in Group 2 compared to 5.2%, 22.4%, and 72.4%, respectively, in Group 1.

###### 

Drainage pattern on renal dynamic scan after pyeloplasty

  Group                  Number of patients (\*)   Number of units   Drainage 3 months postoperative (%)   *P*         Drainage 1-year postoperative (%)   *P*                                            
  ---------------------- ------------------------- ----------------- ------------------------------------- ----------- ----------------------------------- ---------- ----------- ----------- ----------- -------
  All patients                                                                                                                                                                                            
   1                     100 (15\*)                112^\#^           31 (27.7)                             44 (39.3)   37 (33)                             0.015      42 (37.5)   51 (45.5)   19 (17)     0.214
   2                     35 (2\*)                  37                2 (5.4)                               24 (64.9)   11 (29.7)                           7 (18.9)   23 (62.2)   7 (18.9)                
  \<1 year age                                                                                                                                                                                            
   1                     62 (12\*)                 74                16 (21.7)                             31 (41.9)   27 (36.4)                           0.043      26 (35.1)   36 (48.7)   12 (16.2)   0.598
   2                     31 (2\*)                  33                2 (6.1)                               23 (69.7)   8 (24.2)                            7 (21.2)   20 (60.6)   6 (18.2)                
  More than 1 year age                                                                                                                                                                                    
   1                     38 (3\*)                  38^\#^            15 (39.5)                             13 (34.2)   10 (26.3)                           0.12       16 (42.1)   15 (39.5)   7 (18.4)    0.243
   2                     4 (0\*)                   4                 0                                     1 (25)      3 (75)                                         0           3 (75)      1 (25)      

\*Bilateral involvement, ^\#^3 patients lost to follow-up. UOD: Unobstructed drainage, SUOD: Slow unobstructed drainage, DD: Delayed drainage

Within a group, comparison of drainage on renal scan between 3 months and 1 year showed significant improvement in Group 1 overall (*P* = 0.052) and Group 1 infants (*P* = 0.054). In all others, although improvement was present, it was not statistically significant.

Bilateral VUR was noted in 23 patients (65.7%) overall in Group 2, including two patients with bilateral UPJO. There were no abnormalities in the bladder or urethra in these patients on the VCUG. The VUR on the side of the UPJO was invariably of a higher or similar grade compared to the contralateral side. Contralateral VUR (i.e., in the kidney without UPJO) was seen only in Group 2 (21/35 patients \[60%\]) with the following Grades: I: 1 (4.7%); II: 1 (4.7%); III: 14 (66.7%); IV: 5 (23.8%). Gr IV-V VUR was noted in 24 of 37 units (64.8%) ipsilaterally compared to 5 of 21 (23.8%) contralateral units. Of the 37 units in Group 2, DMSA scan showed no scars in 13, scars in 18 units and resolution of pyelonephritic changes in 6 at 1-year follow-up.

Although asymptomatic, three patients were lost to follow-up in Group 1, 3--9 months after surgery without undergoing any postoperative renal scans. The rest are on regular follow up ranging from 12 - 42 months and remain asymptomatic. No patient required redo pyeloplasty, nephrectomy, or percutaneous nephrostomy after pyeloplasty. Two patients in Group 2 with Grade V VUR had recurrent symptomatic UTI which stopped after ureteric reimplantation \[[Table 5](#T5){ref-type="table"}\]. Four others managed conservatively for VUR had 2--3 UTIs in the 1^st^ postoperative year. There were no immediate or late postoperative complications except for the above.

###### 

Resolution of vesicoureteric reflux in Group 2 patients (*n*=35, 37 units) with different modalities of management at 1 year follow up

  ---------------------------------------------------------------------------------------------------------------------
  Grade of VUR   Number of units (%)   Resolved   Downgraded   Persistent   Repeat VCUG not done   Total resolved (%)
  -------------- --------------------- ---------- ------------ ------------ ---------------------- --------------------
  I              1 (2.7)               1 (C)      0            0            0                      1 (100)

  II             2 (5.5)               1 (C)      0            1 (C)        0                      1 (50)

  III            10 (27)               6 (C)\                  1 (C)        1 (C)                  8 (80)
                                       2 (D)                                                       

  IV             15 (40.5)             4 (C)\     1 (D)        2 (C)\       1 (C)                  9 (60)
                                       5 (D)                   2 (D)                               

  V              9 (24.3)              4 (C)\                  1 (C)                               8 (88.8)
                                       2 (D)\                                                      
                                       2 (S)                                                       

  Total (%)      37                    27 (73)    1 (2.7)      7 (18.9)     2 (5.4)                
  ---------------------------------------------------------------------------------------------------------------------

C: Conservative, D: Dextranomer hyaluronic acid endoscopic injection, VCUG: Voiding cystourethrogram, S: Surgery (ureteric reimplantation), VUR: Vesicoureteric reflux

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Routinely investigating the coexistence of VUR and UPJO is not recommended in the literature. However, we have all encountered some patients who in spite of a satisfactory pyeloplasty show reduction in renal function and delayed or obstructive pattern of drainage on follow-up investigations. In a study by Schuster *et al*., coexisting VUR occurred significantly more frequently (45% vs. 9%) in the patients who did not show improvement in function after pyeloplasty.\[[@ref9]\]

The true incidence of UPJO with associated VUR is under speculation, but the age of the study group during calculation is important. In a 10-year retrospective study, Bomalaski *et al*. reviewed a total of 1140 patients with VUR and 224 with UPJO.\[[@ref3]\] Forty-one patients had both the conditions (39 ipsilateral and six contralateral kidneys) giving an incidence of 17.4% for concomitant ipsilateral VUR with UPJO. In another 10-year retrospective study, Lebowitz and Blickman reviewed 200 children who had undergone pyeloplasty for UPJO and 2800 children with VUR.\[[@ref10]\] There was an association of UPJO with VUR in 21 patients (10%) with age ranging from 3 months to 20 years. A higher incidence (14%) was seen by Hollowell *et al*. in 17 of 147 consecutive patients undergoing pyeloplasty where the age ranged from newborn to 9 years of age.\[[@ref1]\] In the present study (*n* = 135) with age ranging from newborn to 12 years of age, the prevalence was much higher and noted to be 25.9% (35/135). Of the total 93 infants with UPJO, 31 (33.3%) had concomitant ipsilateral VUR. The study shows that overall, children with concomitant VUR and UPJO present earlier with a slightly higher incidence of antenatal diagnosis in group 2. The percentage of infants was higher (*P* = 0.003), and the mean age of patients above 1 year was also lesser in Group 2. This was despite the delay in diagnosis in some Group 2 patients due to lack of clarity on the true cause of hydronephrosis with investigations having to be repeated more than once.

There were no cases of secondary obstruction due to high-grade reflux alone as all patients were found to have a narrow adynamic segment of 0.5--3 cm length at the time of pyeloplasty. We could rule out pseudo-obstruction by performing all renal scans with a draining catheter.\[[@ref1][@ref11][@ref12]\]

Bomalaski *et al*. noted that only high-grade VUR was associated with UPJO.\[[@ref3]\] In our series also 24 of 37 units (64.8%) had Grade IV-V VUR. An important additional finding was the association of contralateral VUR in 21/35 (60%) patients seen only in group 2. This indicates the more global urological involvement in a subset of patients with UPJO and has not been emphasized in the literature so far. It is important to also make sure that other causes of dilatation of the ureter like bladder outlet obstruction and neurogenic bladder are ruled out from the history, clinical examination, and VCUG.

In Group 2, the high number of patients with bilateral VUR and the low number of patients with bilateral UPJO was striking. This means in effect that the UPJO was predominantly primary and not secondary to the VUR. Moreover, in all the cases in Group 2, the ureter at the UPJO was found to have internal narrowing. Presentation with UTI was only slightly higher in Group 2 and may be due to the early start of prophylactic antibiotic once UPJO was suspected on antenatal USG.

The interpretation of grade of VUR on VCUG in the presence of UPJO is not very straightforward. The ureter may be thin and mildly tortuous. However, the PCS may be found to be grossly dilated due to the UPJO. This may be misinterpreted as a higher grade VUR and should be kept in mind while making interventions in a small infant. If the UPJ is tight, the contrast might not enter the pelvis, or it may enter but get diluted and not be obvious. These situations are likely to be misinterpreted as a Grade 1 VUR. The true grade of the VUR is then visible only in a repeat MCU after the pyeloplasty.

Ipsilateral UPJO and VUR cause a management dilemma as to which condition should be treated first. Conventionally, it has been advocated that pyeloplasty should be done first as VUR tends to resolve with time whereas UPJO worsens with time.\[[@ref10]\] A recent study, however, stated that initial injection therapy in 31 units led to resolution of the UPJO in \>80% of the patients and reduced pyeloplasty rate to 11.5%.\[[@ref13]\] However, the results were based only on VCUG and USG to detect UPJO without subjecting all patients to a renal dynamic scan or IVU. However, we have no patient in our previous clinical experience, whose "UPJO" subsided after successful management of VUR with DHA injection. We, therefore, agree with the traditional advice that pyeloplasty should be done first and should not be delayed until the VUR has resolved. Where there is a doubt in diagnosis, patients should be kept on strict follow-up and studies repeated after 3--6 months.

Concurrently, one should keep a close eye on the VUR. In our study, in children above 1 year, the preoperative DRF was significantly reduced in Group 2 patients (*P* = 0.007) showing the effect of VUR on renal function with time. Moreover, DMSA scan showed scars in 18 units and pyelonephritic changes in 6. As per the current guidelines, endoscopic treatment or surgery is recommended only in patients with frequent breakthrough infections.\[[@ref14][@ref15]\] However, when VUR is coupled with UPJO, it is better to pro-actively treat VUR also as early as possible to reduce urinary stasis and improve renal function and drainage. Reimplantation is challenging due to the small size of the bladder in infants. Two patients (1 of whom had a single kidney) with persistent grade IV-V VUR, and breakthrough UTIs underwent early ureteric reimplantation. Due to economic considerations, we could inject DHA in only 12 units. This study also shows the natural course of events in the remaining conservatively managed VUR units with 70% showing resolution of VUR by an average age of 1.1 ± 0.36 years. It is known that the kidneys of patients diagnosed with VUR in the 1^st^ year of life are at higher risk of developing new scars in early childhood. The associated renal scars in Group 2 are a cause for concern and require long-term follow-up.

There were some limitations to the study. We were not able to keep a set protocol for all the patients with associated VUR mainly due to financial constraints of not being able to afford endoscopic treatment. The number of patients above 1 year of age in Group 2 was far less compared to Group 1, and the study will have to be conducted on a much larger cohort of patients for better statistical validation. However, it also reflects the fact that children with concomitant VUR present early. Three patients were lost to follow-up in Group 1. Two asymptomatic patients in Group 2 refused repeat VCUG; although, they are on regular follow-up and underwent other investigations. We did not do DMSA scan in Group 1 patients and could not compare the presence of scars in this group. While it may be argued that USG would have been sufficient to note dilated ureter and then perform VCUG only in these patients, our experience has shown that this finding is often missed. While the interpretation of drainage in renal dynamic scan after pyeloplasty is not straightforward and causes of slow drainage are multifactorial, for example, the presence of large palpable mass preoperatively, the status of hydration, etc., associated VUR is an important cause of slow drainage after pyeloplasty and should be controlled as early as possible.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

As one-third of children \<1 year had concomitant VUR, compared to the significantly lower incidence in children \>1 year, our study suggests that it is better to perform routine VCUG in all children below 1 year age diagnosed with UPJO. An algorithm is proposed for managing similar patients \[[Figure 1](#F1){ref-type="fig"}\]. The recent European Urology Association guidelines recommend VCUG for all newborns detected to have upper urinary tract dilatation.\[[@ref14][@ref16]\] The presence of VUR affects the drainage of the kidney and predisposes to infection and loss of nephrons. However, the dilatation of ureter is not always picked up on USG in small infants due to bowel gas. Due to the obstruction at the UPJ the dilatation of the ureter may not be appreciated on IVU and diethylenetriamine pentaacetic acid/EC scans. This is more so in infants where overall uptake of contrast by the kidney may be less and in those with poorly functioning kidneys. At the time of surgery, if a dilated ureter is found below the UPJO, the operating surgeon will not be sure if it is due to vesicoureteric junction obstruction, megaureter or VUR if a preoperative VCUG has not been done. In older children, the presence of recurrent UTI or poorly functioning kidneys should warrant a VCUG. The presence of contralateral VUR in a significant number of patients in Group 2 and association with pyelonephritic changes/scars mandates proactive treatment of VUR and close follow-up of these patients. While improvement in drainage was better in Group 1, function improved even in children with associated VUR and pyeloplasty should not be postponed until reflux resolves.

![Proposed algorithm for managing patients with ureteropelvic junction obstruction and ipsilateral vesicoureteric reflux. UPJO: Ureteropelvic junction obstruction, VUR: Vesicoureteric reflux, UTI: Urinary tract infection, USG: Ultrasonography, EC: Ethylene dicysteine, DHA: Dextranomer hyaluronic acid](JIAPS-24-109-g001){#F1}
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